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1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international 
application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCTyiB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 



Name and mailing address of the international 
preliminary examining authority: 



European Patent Office - P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 301 6 



Authorized Officer 
Huniak, A 

Tel. +31 70 340-1900 



Form PCT/1PEA/416 (January 2004) 



^PATENT COOPERATION T^ATY 



PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agenfs file reference 
RSyfek-16071 


r nQ pi ipthpr a^tiom See Notification of Transmittal of International 

run run i ncn i iuh preliminary Examination Report (Form PCT/IPEA&16) 


International application No. 
PCT/CH 03/00203 


International filing date (dayAnonth/year) 
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This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 



13 This report is also accompanied by ANNEXES, Le. sheets of the description, claims and&r drawings which have 
been amended and are the basis for this report and/br sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 
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IV 
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El 


VI 
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VII 


□ 


VIII 


□ 



Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 



Description, Pages 

1-21 as originally filed 

22 received on 1 6.04.2004 with letter of 1 6.04.2004 
Claims, Numbers 

1 -1 7 received on 08.06.2004 with letter of 03.06.2004 



Drawings, Sheets 

1£2-22£2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-17 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following document: 

D1: US-A-5 991 171 (CHENG KIM TUNG) 23 November 1999 (1999-11-23) 

The present international patent application relates to an apparatus and a method for 
providing a control signal for controlling a synchronous rectifier in a power converter 
supplying power to an electric device. 

Novelty 

The document D1 , which is considered the closest prior art for the present application, 
discloses 

A power converter for supplying an output power to a load, comprising: 

- a magnetic storage element (105); 

- a switch (104) on a primary side of the magnetic storage element; 

- a synchronous rectifier (110) (see column 3, line 45-46) on a secondary side of the 
magnetic storage element having a switching input, a switching output, and a control input 
for enabling or disabling said synchronous rectifier from conducting current from said 
switching input to said switching output; 

- a network (NS, 110, 112, 114) wherein said switching input, said switching output, and 
the load are connected together in a circuit. 

- a bias winding (NG) in said circuit for producing a bias voltage. 
Therefore claim 1 is new and fulfils the requirements of Article 33(2) PCT. 
Inventive step 

The problem to be solved by the present invention may be regarded as: 
to eliminate the extra current sensor of D1 . 
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The solution to this problem proposed in claim 1 of the present application is given by the 
following features: 

1) the bias voltage is representative of the output power 

2) a control circuit for (a) determining the rate of change of said bias voltage, (b) 
characterizing said rate of change, and © controlling said control input as a result of the 
characterization (b). 

Even if the man skilled in art would recognise this well-known problem of avoiding the use 
of an extra component such as the current sensor to detect the load condition he would 
not be able to apply to the power converter of D1 both of the two steps: 

1) modify the transformer of D1 for measuring the output voltage via the bias winding of 
D1 and 

2) calculate the rate of change of this bias voltage. 

Therefore the man skilled in art would not arrive to the subject-matter of claim 1 without 
using an inventive activity. 

Thus claim 1 is also inventive and fulfils the requirements of Article 33(3) PCT. 



Industrial applicability 

As already mentioned the power converter of claim 1 finds application as power supply for 
electric devices, therefore the industrial applicability of claim 1 is beyond any doubts. 

Therefore independent claim 1 meets the requirements of Article 33(4) PCT. 

The same reasoning applies mutatis mutandis to independent method claim 1 5 which meet 
thus the requirements of PCT with respect to novelty, inventive step and industrial 
applicability (Article 33(2), 33(3), 33(4)). 

Since remaining claims are dependent on apparatus claim 1 or method claim 15, they also 
meet the requirements of the PCT with respect to novelty and inventive step. 
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The key waveforms of logic diagram of Figure 12C is presented in Figure 12D. 
On line 500 is presented the input signal A 514, on line 502 is presented the signal after 
the delay ceil 454. The output signal 5 18 of the gate 458 is connected to the reset input 
of 462. The output signal 520 of the gale 456 is enabling the comparator 464 during the 
5 lime interval 8 416. ir the output of 464 is high during 416 then Q output of 462 goes 
high and Vc(SR2) goes high as well. In the event wherein the output of 464 is not high 
during 416, then the output Q of 462 is maintained low and the Vc(SR2) skips the 
rising edge during this cycle. 

Figure 9a shows a known switch-mode power converter in a half-bridge 
10 topology. The control signals Vc (SRI) and Vc (SR2) for the synchronous rectifiers 
SRI and SR2 are determined by the control signals for the primary switches Vc (SI) 
and Vc (S2). The known power converter requires a current sensor shown on the line 
to the Load Ro, A comparator compares the sensed in current to a reference current 
and enables or disables the control signals based on this comparison. 
5 Figure 9b shows a switch-mode power converter in a half-bridge topology 

according to the present invention. The control signals for the secondary rectifiers SRI 
and SR2 are determined by the control signals for the primary switches Vc (SI ) and Vc 
(S2), and by the rate of change of the voltage V D in the bias winding. As previously 
described, under conditions when the load Ro is heavy or normal the rate of use of the 
20 voltage is such that the control signals for the synchronous rectifiers are enabled. 
Under conditions of light load Ro, the synchronous rectifiers are disabled. 

Tn another preferred embodiment of the invention, the power converter further 
comprises a connecting portion for coupling the power input portion to the power 
output portion, wherein said connecting portion includes an inductor as part of said 
25 power output portion, wherein said bias winding is coupled in series with said inductor. 

The terms and expressions that have been employed in the foregoing 
specification arc used as terms of description and not of limitation, and are not intended 
to exclude equivalents of the features shown and described or portions of them. The 
scope of the invention is defined and limited only by the claims that follow. 
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CLAIMS: 



1. A power converter for supplying an output power to a load, comprising: 
a magnetic storage element; 
5 a switch on a primary side of the magnetic storage element; 

a synchronous rectifier on a secondary side of the magnetic stora- 
ge element having a switching input, a switching output 
and a control input for enabling or disabling said synchro- 
nous rectifier from conducting current from said swit- 
10 clung input to said switching output; and 

a network wherein said switching input, said switching output 
and the load are connected together in a circuit; 

a bias winding in said circuit for producing a bias voltage repre- 
sentative of the output power; 

15 characterized in that said power converter comprises 

a control circuit for 

(a) deterntining the rate of change of said bias voltage, 

(b) characterizing said rate of change, and 

(c) controlling said control input as a result of the characte- 
2 ® risation Ob). 

2. The power converter of claim 1, further comprising a power input por- 
tion and a power output portion for providing said output power, wherein said circuit is 
in said power output portion. 
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3. The power converter of claim 2 further cnm^*- 
, ' rannef comprising a connecting portion 

- w ^ ^ „ said _ mm ~ 

n*»ng pomo, »e IU * 8 , inductor a, part o, said ^ 
bias wmding is coaled in series with said inductor. 

5 dee**!*, ^r"T~ -d,ta3 - W» 
*. . transformer havnig a pnmarv winding as part o, said power inpu. portion and a se- 
condary windmg which includes said inductor. 

■ 5. The power converter of data 1, wherein said control ci™it is adapted 
so tha, the determinant (a) indudee comparing saM bias TOtoge „ . ^ 

includes comparing the change in said bias .ollage in (a) to areference. 

6 The power converter of clam. 2, wherein said control circuit is adapted 
so that the determination (a> includes comparing said bias voItage at . selected ^ 
lahve .to a selected starting value of said bias voltage, and so that the characterization (b) 
includes comparing the change in said bias voltage in (a) to a reference. 

^ 7 The power converter of claim 3, wherein said control circuit is adapted 
so that the determination (a) includes comparing said bias voltage at a selected time re- 
late to a selected starting value of said bias voltage, and so that the characterization (b) 
includes comparing the change in said bias voltage in (a) to a reference. 

20 * !" , ^ ^ ""^ Qt Clahn *' Wh ™ a said circuit is adapted 

so that the determination (a) includes comparing said bias voltage at a selected time re 

lative to a selected starting value of said bias voltaee anri «. u 

... " uns voltage, and so that the characterization (b) 

mcludes comparing the change in said bias voltage in (a) to a reference. 
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9. The power converter of data 5. wherein said contto. oi^i, h 
so that the detortnfaauon W include, compel aaid bias voltege „ , P 
.^etoe^s^ value 0 , said „ iasvotoge , mdMlhMtheclHrK 

includes oompariTB tte change in said bias voltage fa (a) to a refereace. 

10. »« IXW ercw^, fd4 to 1 5.wh wta5 a W(Wteri ^ WjD ^ 
dea determmtog whether the ram of ctange fa either high or !ow compared to said refe- 



11. The power converter of claim 6. wherein said character™ (b) fadu- 

^'fe'^w^^n.toofch^eisei^highorWcon^tos^refe- 
iu rence. 



12. The power converter of claim 7, wherein said characterisation (b) tadu- 
dea defamanung whether the rate of change is etther high o, tow compared to said refe- 
rence. 

,5 rf rf / 3 \.™r WM ^ V ^ rfCto8 ' W ^^*»-'«i-don(b)i„cfa- 
15 des detennmmg wheuter me rate of change fa either high o, low compared to said refe- 
rence. 

14 The power converter of data 9. wherein said characterisation (b) inclu- 
des determmtog wheme, the rate of change fa either high or faw oompamd to said refe- 
rence. 



20 15. m a power converter, a method for supplying an output power to a load 

comprising the steps of: ' 

providing a magnetic storage element; 
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providing a power fop* portion comprising a switch; 

providing a power output portion comprising a synchronous rectifier ha 
vmg a switching input, a switching output and a control input for 
enabling or disabling said synchronous rectifier from conducting 
current from said .witching input to said switching output, and a 
network wherein said switching input, said switching output and 
die load are connected together in a circuit; 

^ providing a bias voltage representative of the output power; 

characterized in that said method further comprises the steps of 

determining the rate of change of said bias voltage; 

characterizing said rate of change; and 

controlling said control input as a result of said step of characterizing. 
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oarin* s X »• * **** *" "» * **»**• **— «>m- 

panng aid mas voltage at a seiected time relative to a selected starting value of si 

b 2 ;° Itag : - - - - Prizing includes comparing the ch^ l 

said bias voltage in said step of detemrining to a reference. 

term JL TT^ 1 ^ * ^ " M "* ° f *~ «*« *— *• 
terminmg whether the rate of change iseither high or low compared to said reference. 



